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ABSTRACT: In order to determine the feasibility ‘of dea. dedulturteation of . 
ste2] in a vacuum induction. furnace With ‘highly: desulfurizing synthetic e1ag, o 
several. steels containing 0.035, 0.41, and 1.19% C and fron 0.09 to 0.12 : 
were treated with two synthetic slags, One slag contained 53.8% Cad, 6. 8105, 
40.3% Al20,, and 0.32% FeO; the other slag, 60. i%°Cad, 28.86 S102, 10.9% A1,0,, 
and 0.064 FeO. Three variants of. ‘treatment were tested: without synthetic >” . 
slaz, vacuum with synthetic leg, and nitrogen ee at 1.1 atmwith synthetic ae 
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slag. The slag: (6—10 wht, - of 
under.the metal charge; the 
min at 1600—1700C in a va 
‘ yegardless. of the carson © 
- very low. Treatment witi, b: 
.. or vacuum reduced the: sulfur corte 
. abort 0.2 to 0.02% within tne “z: Stet “practi 
- cally no change after longer holding. In medium- San (0.41% ¢) ow-carbon: 
(0.055% Cc) steel, a sharp drop in the sulfur content from 0.12 to 0. og or even. 
les3 occurred in the: first 10 min,’ followed by a ‘slight reverse influx of: sulfur 
into the metal during prolonged holding. The. different: effect of the furnace = : 
pressure on desulfurization of low-, medium-, end high-carbon steels is associ-. 
ated with the effects of the FeO. cantent in’ the slag. The lower the FeO content; i 
“the lower the sulfur content in the’ ‘metal beth. However, in melting steels with: 
@ carbon content’ over 1% the FeO content of the slag does not depend: much on the _ 
furaace pressure; while in melting low-carbon steels deeper vacuum results ina ~~ 
lower FeO content. The desulfurizing effect of other slag canpoents.is much | 
weaker that that of FeO. The pores desulfurization (TI — low-carbon and 
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.° TOPIC TAGS: aluminum alloy, iron alloy, aluminum-iron alloy, ferrite alloy, melting, . 

_ forging, heat treatment . 
ABSTRACT: Some properties 9f aluminum-iron alloys. are of industrial importance, but — 
they are not commonly used as construction materials. “In the present work a number of 
these alloys were exposed to melting, forging and heat treatment, after which they were ° 
studied for specific gravity, impact strength, rupture strength and plasticity under 
various conditions. The chemical composition of the alloys used in the investigation is 
given in Table 1 of tiie Enclosure. Two series of alloys were melted: one group in air 
and the other in a@ vacuum. It was found that vacuum melting of the alloy improves the 
mechanical properties, especially under high-temperature conditions. Figure 1 of the 
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Enclosure shows the dependence of the rupture strength and plasticity of the alloy on the 
aluminum content. The curves show that an increase in the aluminum content to about 15% 
increases the strength of the alloy between 20-600C; at 700C the strength does not depend — 
on the aluminum content. The alloy has a maximum strength and satisfactory plasticity 
at 400C; the strength drops sharply and the plasticity simultaneously increases at tem- 
peratures over 600 C. Aluminum-iron alloys may thus be used under stress without add- — 
ing a third element at temperatures below 600C. Figure 2 of the Enclosure shows that an _ 
increase in the aluminum content in the alloy increases grain size at 1,100C. Additional . 
ao _ studies on the effect of admixtures (Ti, Zr, B, Ni, W) on the properties ofthe Al-Fe 
!{-. alloys shows that the introduction of titanium, zirconium, and boron into alloys with 10%: 
:. Al does not change the strength of the alloy. Zirconium and boron lower the scaling : 
‘resistance of the alloy while additions of nickel and tungsten to an alloy with 15% Al 
lowers the strength and plasticity ofthe alloy: Orig. art. bas: 7 figures and 6 tables. 
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~ PERTODICAL: -Alademiya nauk, SSRR. “Dokdady,. vs vag 3 “nO. = 


Cpexd:: | BY determining’ the adlieston of aelten “Perromanganic. alloys to. a 
corundum and quartz glass, the authors. attempted “to. evaluate the interphase. 
tension at the interface. of the “{nvestigated systems. * The ‘determinations were | 
performed at 1, 550°C by the sessile-drop method in a. helium atmosphere, using. 
*dron containing 0.001-0. 002% C, 0.002% S,.0- ,002%.N, and traces. ‘of Si Cu, and Ja, = 
and. electrolytic manganese containing not:. more than -0.1% impurities. - [Th was. 0s 
established that the surface “tension of: inolten “iron. decreases. with. increasing 
content of manganese. The adhesion. ‘of. jron-manganese 
than to quartz glass, owing to the greater. difference. 
es tension at the metal-oxide. ‘oundary,.. i: 2298 1; ,2(S10p)<41, ,2(A1p03) - ! 
: creasing content of manganese the adhesion of molten iron to corundum um inereases’ 
_ owing to the preferential adsorption of manganese from the: metallic. ‘solution to. ; 
the surface of the oxide. As the content of manganese “increases, the: ‘adhesion > 
of iron-manganese melts to quartz as at first inereases but. later decreases. 
There is 1 figure. re oi : : 
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| steel in “A 1% 
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_SS! Institut metallurgii. Issledovanfya metallov v 


{yakh (Research of metals in lt utd and 
solid states). rH 


| : 

: TOPIC TAGS: high speed steel, R18 high speed steel, steel vacuum 

‘are melting, vacuum melted steel, vacuum melted steel property 

ABSTRACT: R18 high-speed steel was melted in a consumable-electrode |: 

' vacuume-arec furnace at 1073 mm Hg; Steel ingots 75: mm in diameter -°-= 
were furnace cooled, annealed at 830-—-840C for 2.5 hr». slowly cooled. 
and then forged at 950—-1150C. Forgings were annealed at 840C for 
2.5 hr. Metallographic examination, chemical analyses, and various 
tests showed that vacuume-arc melting substantially reduces the con- 
tent of nonmetallic inclusions, eliminates chain-like finclusfions, at 
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| Lowers oxygen and nitrogen content by 50-60% ‘and 15-~302, respec~. 

‘tively. No loss of alloying element was observed except a 15% loss 

in the manganese content. Carbide inhomogeneity decreased substan- 
tially. Grain size of vacuum-melted steel was amaller, and mechanica 
properties were 10—12% higher. No change tn red hardness was ob~ 
served. At a cutting speed of 30 m/min, the wear of vacuum-melted 
steel tools remained the same a8 that of conventionally melted steel 4) 
but at 50, 60, or 70 m/min the speed was found: to be: somewhat lower. 
Orig. art. has? 9 tables. . i pik ars 
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TITLE: The influence of a vacuum on increasing the reduction capacity of carbon in: 
iron-carbon melts 


SOURCE: AN SSSR. Izv. Metallurgiya i gornoye delo, no. 2, 1964, 17-25 
TOPIC TAGS: reducing capability, carbon, iron, carbon monoxide, argon 


ABSTRACT: The authors studied possible limits of equilibrium shift of the reciprocal 
reaction of carbon and oxygen dissolved in liquid iron by lowering the partial car- . 
bon monoxide pressure above the liquid metal by means of diluting it with an inert _ 
gas and maintaining the total pressure of the gas mixture in the furnace atmosphere 
close to 1 atmos. It is expedient to investigate the effect of lowering the partial 
monoxide pressure above the liquid tank, as well as bubbling an inert gas through it. 
The results in both cases. compared with samples of metal obtained under vacuum melt — 
ing conditions. The authors concluded that: the study of equilibrium conditions of 
‘the reciprocal reaction of carbon and oxygen dissolved in liquid iron under various 
partial pressures of carbon monoxide in gaseous phase and under general pressure of 
the gas mixtures Pogtpa, is on the order of 1 atmos. It was established that a 
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,a decrease in the values of pp, in the gaseous phase is accomplished by an equilibrium 
ishift.in the direction of increasing the reduction capacity of carbon, similar to a 
imelt under vacuum conditions. The degree of the thermodynamic factor (p,, above the 
‘tank) is defined by the value of the specific surface of the division liquid metal-. 
gaseous phase, the degree of roughness of the crucible walls’ infusible lining, and 
other specific conditions of the experiment. Bubbling an inert gas through a metal 
‘increases the reduction capacity of carbon in liquid alloys within the same limits 

‘as a vacuum melt. For iron-carbon alloys containing more than 1% carbon, the degree 
‘of deoxidation was higher in comparison with the melt under vacuum conditions. Orig. 


. ,art. has; 2 tables, 5 figures and 6 formulas. 
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TITLE: Use of solid slag reagents £or desulfuriting metal in vacuud 
induction furnaces “ 


SOURCE: AN SSSR. Lev. Metallurgtys 4 gornoye dalo, no. 4, 1964, 
47-51 : 
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PIC TAGS: LKhLBN9, tainless steel} ShEhLS! ball bearing steel,| |. 

ateel vacuum induction melting, metal qasulfurization, steel desul- | 

a tee avien, stalaless steel desk furization, ball bearing steel de- ! 

gulfurization 

ABSTRACT: Experiments have been conducted to determine the effective 

nesa of solid slag-forming desulfurizera, such as Lime, & mixture of - 

fluorspar and alumina, Lime with fluorspar, oF lime with £luorspat \ 
and quartz sand, ia vacuum induction melting of LENLSND statcacless on 
steel and Shkhl5 ball-bearing steel. Best results were obtained with: 

a Lime + 10% fluorspar mixture, which had a grain size of 2-5 ma aad 
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was used in an amount of 3% of the charge weight and placed on the 
bottom of the furnace crucible. The sulfur content of the stainiess— 
steel dropped from 0,0055--0.030% to 0,002--0.003%,. The desulfurtzad ©: 
tion occurs in the first 8-10 min; longer holding causes no addi-- «st 
tional drop. A fresh mixture must be used for each heat. En the . 
case of ball-bearing steel, prolonged holding of Liquid ie fin 
contact with a slag mixture had so benefictal effect, With /bplding 
for 35 min the sulfur content was reduced feom an ortginal 0.012 to 
0.0015—0.0035%, The use of solid desulfurizare had no adverse ef-. 


fect on the melting process nor on the economic tndices of the pro-|-. 
cess. Orig. art. hass 4 figures, : 
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AUTHOR Re Po! V; st85 (Moscow); Volkov, S.¥e. (Moscow); Polyakov, A. Yu. tity me 


TITLE: High Bary, iron production in an induction vacuum furnace 
. 27 


SOURCE: AN SSSR. Izvestiya. Metallurgiya i gornoye delo, no. 5, 1964, 3-9 


TOPIC TAGS: vacuum melting! fluorspar, lime, alumina, carbon concentration, 
gas pressure, siag, ieee silicon, high purity iron, induction vacuum fur- 
nace, induction heating ‘ 

ABSTRACT: A method of meltin elting commercially pure iron was developed in a lab- 
oratory vacuum furnace with a 5 kg magnesite crucible. The slag forming mix- 
ture consisted of burned lime and fluorspar, however, a lime, fluorspar and 
alumina mixture was also tested. The best results were obtained with 90% CaO, 
10% CaF and 2 to 5 mm particles (see fig. 1). The optiraal quantity for the slag 
forming mixture was 3% of the weight of the metal portion in the charge. Bottom 
charging is recommended. The process of desulfurization was found to be com~- 
pleted within 10 to 15 minutes after the melting of the metal occurs. The drastic 


ord 1) the carbon concentration during the coexistence of the liquid and the **- 
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solid phase is followed by a gradual decrease in carbon. The amount of Si and 
Mn decreases from 0. 10-0. 25 to 0. 03 to 0.07% while the metal is in the molten 
state. Slag does not cause the contamination of metal in the_molten gtate. Slag 
does not cause the contamination of metal with slag particles and furnace 
pressures under 1 mm Hg prevent oxidation. Care must be taken to avoid a rise 
of the oxygen content above the 0. 004 to 0.005% range. The nonmetallic inclu- 
sions were investigated by N. N, Smirnova under the supervision of Yu. T. 
Lukashevich- Duvanova, Doctor of technical sciences. Orig. art. has: 7 figures 
and 2 tables. 
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‘ ABSTRACT: The deoxidizing capacity of up to 0.17% carbon (added as Ni-C alioy 
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can te shown by the equation: lgK = 4060/T + 1.766. In alloys containing up to 
0.2% C, the equilibrium concentration of oxygen in liquid Ni-C-O alloys can be 
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TITIE: Density of Co-C and Ni-C alloys in the solid and liquid states € 


L wla 
SOURCE: IVUZ. pede metallurgiya, no. 7, 1964, 162-164 


TOPIC TAGS: cobalt base alloy, nickel base alloy, carbon containing alloy, melting, 
metal property 


Abetract: the authors atudied tlie temperature ond concentration dependence , 

| of density in Co-C end Ni-c alloys in the liquid and solid states, since 

| density is directly related to the change in the structure of a solution. 

| Density polytherms were plotted, and then used to plot isotherms for the 
1000-1700°C range and to determine the influence of carbon on the volume 
chanze taking place on melting. In the range of low concentrations (approx- 
imately 0.0%C in the Ni-C alloy and 1.04C in the Co-c alloy), dissolution 
of carbon sharply increases decompression of the solution, i.e., in the 
alloys studied, the bonding forces between like particles surpass those 
between unlike ones, so that positive deviations from Raoult's law should 
be expected in Ni-C and Co-C alloys. However, at carbon concentrations be- 
low 0.96, slight negative deviationa are observed in the Ni-C system which, 
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ABSTRACT: The densities of iron, nickel and cobalt were determined 
py the “large drop" method (vV.N. Yermenko, Yu.V. Naydich, Fiz. met. 
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constants) is a straight line function. The deviation (fig. 3) 
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art. has: 2 tables, 3 figures and 4 equations. 
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diagram yi] 


ABSTRACT: The Co-C and Ni-C alloys were prepared from cobalt (98.5%) and nickel 
(99,8%) and saturated with carbon in crucibles of pure graphite undep’ isothermal 
conditions. The structure of the alloys and their_phase co osition were 
studied by examining the microstructure and measuring the microscopic hardness of | 
the structural components. The temperature of the phase transformations was de- 
termined by thermal analysis. A eutectic consisting of graphite and 4 solid solu- 
tion of carbon in cobalt 1g formed at 12 at.%Z C and 1320C; the eutectic horizontal 
was traced up to 57.1 ateh Co Quenching of the alloys in water from the Liquid 
atate freezes a carbide eutectic consisting of Co3C and 2 solid solution of carbon 
in cobalt, The latter is unstable and decomposes on heating to 300-350C, and for 
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- this reason the system Co - Co3C is highly metastable. The system Ni - € was | 
studied up to 69.2 at.% C. It shows the presence of a eutectic horizontal up to | ore 
69,2 at.% C. In quenched alloys, the eutectic Ni - Ni,C is present which converts 
{rto a graphite eutectic on heating. The carbides cozt and Ni,€ are less stable 
tian Fe,C and decompose even in the solid state; for this reason, they cannot 
exist in alloys rich in carbon. Phase diagrams of the Co - C and Ni - C systems 
were plotted. Orig. art. has: 2 figures and 1 table. 
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ABSTRACT: The effect of chromium on the deoxidizing capacity of silicon in 
melts of nickel and chromium was determined with the aid of a previously 
described technique (V. ¥V. Averin, P. A. Cherkasov, A. M. Samarin. Tr. inst. 
metallurgii, 11, Izd. AN SSSR, 1962, p 36) for investigating the equilibrium 
between the melts, the oxide phase, and a steam-hydrogen mixture with known 
oxidation potential, The deoxidizing capacity of silicon was determined at 
te 1600°C. in. Ri. melts. ponkaining, $;_10,_15,.and. AUR Set thes Sonceateatéon of 5 
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ranged from 0,1 to 2.0% Electrolytic nickel and chromium, pure gilicon, and 
aireconium-dioxide crucibles were used in this investigation. Fig. i shows the 
solubility of oxygen as 4 function of Si content in a Fe alloy containing 202% 
| Cr and in pure nickel: it caa be geen that the solubility of oxygen decreases 
; with increasing content of silicon in the melts. The effect of silico on the 
| activity of oxygen, determined on the basis of these findings, was found to 
ie ne with increas conte nthe melt (Fig. 2): this effect 


= peaches its maximum for a Ni melt “containing 5% Cr, whereas in a NE-melt contain 
ing 20% Cr silicon virtually does not affect the activity of oxygen. . By contrast} © 
the activity coefficient of silicon increases with increasing concentration of | -_ 
' Cr, since the presence of Cr weakens the strength of the bonding between Si and | ; 
i Nd. The method of calculating the activity coefficient of Si, also described 
previously by the authors (see bibl. ref. above), can be used when the concen 
tration of Si is such as to condition the formation of the oxide phase (products 
of the deoxidation reaction), which entirely consists of silica. However, the geass 
concentration of Si required for this purpose varies as @ function of the cou~ 
centration of Cr. Yor example, in a Ni-Si melt containing more than 0.1% St 
the deoxidation product is pure silica, whereas the addition of 5% Cr to the = 
molten Ni causes the’ appearance of silica in the presence of as little as 0,25- 
ee 9 re. 
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Fig. l. Solubility of oxygen in 
melts of nickel and chromium as a 
function of the content of silicon. 
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ABSTRACT: The effect. of the smelting method on the composition of irsacai adi nun: al-. 
loys was investigated. Fe-Al alloys containing 14-17% Al and small concentrations | 

of C, S, 02, No, Si, Mn, and P were smelted in open induction, vacuum induction, and. 
induction furnaces in hydrogen, helium, and-argon atmospheres. The conditions of 
smelting operation in terms of temperature, duration and cooling rate varied widely. 
Smelting in the open induction furnace yielded alloys with a 0.002-0.009% oxygen con-| 
tent. Substantially smaller oxygen content (10-40%) was found in alloys smelted in |" 
the vacuum induction furnace. Induction furnace smelt in helium, argon, and hy~ 
drogen atmospheres produced. the highest alloy purity/\ all loys with the lowest content. |. 
of S, Na, and 02). It was found that thermomechanical working — a profound ef- “ 


fect on the magnetic oxopartigs of the alloys. — 
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Fig. 1. The determination of the short 
| range order structures of liquid alloys 
of iron. Complete stabilization <<6>>_. 
-| of the local order structure. a- Fe-Cry 
| b ~ Fe-Mo/’t - Fe-Si; d- Fe-Al; e4” ¥ 
Fe-V; f - Fe-S. Complete stabilization 
| of the <<y>> structure: g - Fe-PT; 

“| h- Fe-Mn; i - Fe-Cu, Partial stabil- «8 
ization of the <<‘ >> and <<y>> local 
orders structure: j- Fe-Ni;k-Fe- | 
Co; 1 - Fe-C; m - Fe-P (local order | 

structure of FeoP); m - Ni-C; 0 = forte > 
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TITLE: Degassing of iron carbide melts in vacuum 
) 


\ 
SOURCE: AN SSSR. Institut metallurgii, -Protsessy vosstanovleniya i plavleniya 
theleza (Processes of reduction and malting of iron). Moscow, Izd-vo Nauka, 
19653 87-96 ; 
TOPIC TAGS: Vacuum degassing, iron base alloy, gas kinetics, carbide /MKh-13~02 
mass spectrophotoneter | D “ 44 


ABSTRACT: Quantity and composition of gasea evolved during evacuation of iron 
carbide melts and subsequent deoxidation with silicon?/maj eae? had als 
ved 


have beeninvestigated. The amount of the evol! gases was determined at con- 
stant pressure by means of a rheometer, and the gaseous samples were analyzed 
on & mass spectrophotometer MKh-13-02. The diagrams of the experimental set-' 
up and vacuum induction furnace are shown, and the composition of the meatal, 
acne gas evolution, and composition of the extracted gas are tabulated. 
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ACC NRz AT601691,0 
Specific gas evolution fron iron carbide as function of the carbon content O 
and method of reduction are illustrated in Fige 1. The kinetics of. the ree 
moval of various gases under various: conditions is also solve tyateds Specific 


gas evolution from Fe-C-0 melt at pg and 0,01--0.2 mm 
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Fige 1. Specific gas evolution of iron carbide melt at 1873C 

and 0,01—-0.02nmm, as function of carbon content and reduction: 

le no reductions 2 - reduction with 0.4% Mn; 3 = reduction with 
O.% Mn ¢ 0.2% Si: = reduction with 0.1% Pg $ 0.2% Si + 001% Ali 

(Time of gas sampling: I = at melting; II ~ in 5 mins III - in 10 

min after melting. ) 
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% 36118-66 
‘AGC NRe  AT601691,0 : O 


changes in the interval of C content 0.005--1.0% from 9070 to 12.51 cm > /100g, 

decreasing proportioally with an increased C contento Specific gas evolution 
of sueh melts deaxidized by Si, Mn, or Al is decreased 1.5 times. The rate of 
degassing of the metal melted in crucibles is 1.5 to 2 times higher than when 

it is melted in a suspension. Origc art. hase 6 figures and 2 tables. 
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TITLE: Deoxidizing capacity and activity of silicon in cobalt-chromium melts 


SOURCE: AN SSSR. Doklady, v. 164, no. 6, 1965, 1355-1357 


ee Sy ee metal oxidation, cobalt, chromium, Oxygen 5 Sezurasni7y , NETH LL 
ABSTRACT: Experimental data, obtained during an investigation of the solubility of 
xygen in Co-Cr melts containing Si proved the dependence of oxygen ’solubility on the 
content of Si: an increase in concentration of Si decreased the solubility of oxygen 
both in Co and Co-Cr melts. An increase in the content of Si in the Co-Cr melts caused 
la decrease in value of the oxidation potential of the gas phase present in equilibrium 
with the metal and oxide phase. The value of the oxidation potential depended on the 
content of Cr in the melt: the higher the content of Cr the lower the value of the 
xidation potential. his indicated that the activity of Si (at the same concentration ) 
as higher in melts having a higher concentration of Cr, because ita oxidation occurred 
at a lower partial pressure of oxygen. The coefficient of activity of Si was determined 
comparing the thermodynamic conditions 9f Si oxidation in Co-Cr melts with those in 
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the pure Si. The value of the coefficient of activity of Si was determined from the 
equation log Yq; = log K = log K', where log K is 7.14 at 1600C, according to J. Pe 
Coughlin (U.S. Va. ureau Mines Bull., Washington, No. 542, 1954). The values of log K! 
were constant for each melt at a concentration of 0.3 - 1% Si, but they decfeased -wit 
increased Or content in the melt. The coefficients 3 activity of Si for melts contain 
ing 5, 10, 15, and 20% were determined as 3.2 x 10, 5 x 10-3, 1 x 107%, and 1.6x1 


respectively. The low activity of Si in the Co-Si nelts, therefore, increased consider 
ably in the presence of Cr. Orig. art. has: 4 fig., 1 formula, and 1] table, 
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AUTHORS: Burtsev, V. T.; Vasyukov, G. Kh.; Kashin, V. I.; Samarin, A. Me | Bes : 
ORG: Institute of Metallurgy im. A. A. Baykov (Institut metallurgii) B 


TITLE: Liberation of gas ae tungsten at 2500C 
| I 7 


¥ 
SOURCE: Poroshkovaya metallurgiya, no. 1, 1966, 50-54 


TOPIC TAGS: tungsten, powder metal, powder metal compaction, powder metal sintering , 
VACVUMN DEGASS/HEy CNHRGOW NOVOXKXIDE Hrd Roses) 4 

ABSTRACT: ‘The nature and quantity of gas liberated at 2500C from sintered and vacuum 
cast tungsten were determined by mass spectrometry. A schematic of the vacuum furnace 
and the experimental installation is presented. The detailed description of the 
experimental apparatus and procedure is given by V. T. Burtsev, Yu. I. Korbman, and 

A. M. Samarin (Izv. AN SSSR, Metallurgiya i gornoye delo, No. 3, 58, 1964). The 
experimental results are presented in graphs and tables (see Fig. 1). Vacuum amelting 
of tungsten by electron-beam techniques is the most efficient procedure for the remova 
of residual gases from the metal. It is suggested that sintered tungsten bars should 
be subjected to a preliminary degassing treatment in vacuum resistance furnaces. 
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Fig. 1. Kinetics of the liberation of carbon monoxide (a and b) and hydrogen from 

tungsten at 2500C and 1079 mm He as a function of the nature and type of treatment of 

specimens: (a and b): 1°- sintered, 2 - vacuum smelted in are furnace, 3 - vacuum 

smelted in electromam furnace, 4, 5 - bar after 3 and 6 hours annealing; (c): 1 - 9 

sintered, 2, 3 - first and second smelting in arc furnace, 4 - electron-beam smelting, | 

5 and 6 - bar after 3 and 6 hours annealing. Orig. art. has: 3 figures and 1 table.|-.. | 
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AUTHOR: Aveoin, V. V.; Cherkasov, P. A.; Scmarin, A. M. (Academician ) cee 
O83: Institute of Metallurgy im, A. A. Baykov, Academy of Sciences SSSR (Institut ' 
metoliurgii Axadeaii nauk SSSR) 
TITLE: Solubility of nitrogen in liquid cobalt and cobalt-titanium and cobalt-molybde-, 
nmin melts AG i Y 


TOPIC TAGS: solubility, solution property, free energy, nitrogen, cobalt, titanium, 


{ 
| 
SOURCE: AN SSSR. Doklady, v. 169, no. 6, 1966, 1383-1386 | 
molyodenu, arloy : | 


ASSTRACT: Solubility of nitrogen in liquid cobalt and in cobalt-titanium--(0.25-1.3% 
Ti) cud cotalt-molybdenum--(5-20% Mo) melts was studied by means of Measuring the vol- 


| 
of the not melt after dissolving nitrogen in 1500-1700°K range and at nitrogen 
| 


pressure of 15-750 mm Hg. The volume of the hot melt was measured with argon and the 
nitrozen solubility was calculated according to the method of R. D. Pehlke and I. Fe. } 
Slijecc (Taos. ATS, 218, 1088 (1959). The experimental setup is described in detail .|-— 
The nitrogen solubility in molten cobalt at 1 atm pressure was found to obey the re- 
‘Lotionship log [%N] = 3540/7-0.435, The free energy of the nitrogen dissolving in | 
molten cobalt was found to be: APF = 16,200 + 1.99 f cal/gram-atom of nitrogen. At ee 
UDC: 541.123.38 
Card 1/2 ~ 
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~ ACC NR: ~=6APGO30660 O | 
t 
1800°%, the denendence of the coefficient of nitrogen activity upon titaniua concentra~ 
tion ia the cobalt-titaniua melts was founda to be: 
lg /X = —0,45[% Ti]. 
The effect of molybdenum on nitrogen activity in the Co-Mo melts at 1600°K was found 
to be 


“Te PE = —0,015[% Mo]. 
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Making ingot molds and other castings of cast iron witb: sphero ; 
eeuiiie at the Chelyabinsk Metallurgical Plant. nN 23 no.4:381-383 
Ap '63 (MIRA 16:4) 


(Iron founding) (Ingot molds) 
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/EfD 38 E202/E492 

AUTHORS: Samarin, B.A., Sumin, V.I., Avraamov, Yu.S. 
reeset acta Deets 

TITLE: Method of determination of Hall constant and its 


application to the studies of ageing 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya 
metallurgiya, no.5, 1962, 134-139 


TEXT: Hall effect and its changes during the natural ageing of 
duraluminium was determined using an apparatus comprising three 
circuits: primary current, electromagnet supply and measuring 
circuits. The current in the first and second circuit was 

capable of adjustment and reversal, the field produced by the 
second circuit being calibrated for the various® pole separatioa, 
The measuring circuit comprised the sample with the three Hail 
electrodes and a potentiometric compensator, clamped in a frame 
with copper jaws. The Hall emf was measured by means or ; 
electrooptical amplifier PDOY -15 (FEOU-15) the output of which 
was fed into a sensitive galvanometer (10-9 V/mm). The relative 
error of the Hall coefficient Rx, was 5%. Using the conductivity 
E. Schmidt (Z.f.Metallkunde, 49, 1958, 113) : A 


data given by H. 
Card 1/3 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920006-9" 


"APPRO 


ve 


V 


SWPERS 


ED FOR RELEASE: 08/25/2000 


| RESar ESET: 


CIA-RDP86-00513R001446920006-9 


anls> 
VWUzZ 


: 5/148 /62/0007005/006/00% 
Method of determination «+. | E202/E492 . 1a : 


the number of conductivity electrons n and their mobility v 
were also determined viz: 


Ryx°10° n | v 


none s cm?/A*sec per atom em2/V+sec 


Al -3643, 2.86 13.4 
cu 55-7 1.33 32.8 


oe 


Natural ageing was studied cn duraluminium uf tne rcollewiac 
composition: 6.12% Cu, -. 0.7% Mg, 0.49% Si, 0.6% hin, u, 40% Fe, 
ad 100% Al. Samples were cut from 0.2 mm thick ribbon and 
additional check on ageing was carried out by sclerometric tests 
and measurement of specific (electric) resistance P. Within the 
first 5 hours Rx, V , Bhn | and Pp were increasing while n was 
decreasing. All these values remained substantially unchanged 
within the next 50 hours. It was concluded that the changes 
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occurring during the natural ageing in the supersaturated solid 
solution are not related to the deposition of the excess @-CuAlo 
phase, A feasible explanation offered suggests accumulation of 
Cu atoms in 2 or 5 atomic planes which are intrinsically bound 
with the solid solution lattice, producing quasichemical bonds 
lowering n and increasing v. Consequently, Rx and “p 
increase during ageing proportionately to l/ne and i1/nev 
respectively (where e is the electron charge). 

There are 4 figures and 1 table. 


ASSOCIATION: Moskovskiy institut stali 
(Moscow Steel Institute) 


SUBMITTED: July 11, 1961 
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AUTHORS: Samarin, B.A., Sumin, V.I. and Avraamov, Yu.S. 


TITLE: Studies of phase transformations in duralumin alloy 
using the method of the Hall constant determination 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Chernaya 
metallurgiya, no. 7, 1962, 140 - 145 


TixT: Experimentation aiming at relating the processes 
occurring during artificial ageing of duralumin-type alloy with 
the hdanges in its electronic configuration is described. Three 
types of measurements were made: measurement of the Hall 
constant R, , specific resistance © and Brinell hardness;- the 


. 


results/? “Lotted for varying ageing times andvwrying ageing 


temperatures. The samples were water~quenched from 490 - 500 °c 

and then subjected to artificial ageing for 0.5 - 10 hours. The j 
number of conductivity electrons per atom n and their mobility / 
V were calculated from the changes in Rue and Ps The Vy 


resulting V-curves had the same shape as the Ry curves, while 


the n-curves appeared as a mirror image of the former curves. 
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